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ABSTRACTY

THIS 1S5 THE ©ONITOP FUR THE INTELLEC 4 MICROCHMPUTER
PEVELOPMENT SYSTEM, 1T PRUVIDES A SET OF COMMAKNDS RY WHICH
THE OPERATOP. C2¥ READ NDATA FROM A PAPER 1APE, PUNCH THE
CONTENTS OF RAM INTO PAPER TARF, EXAMINE AND/PR PADIFY

THE CORTEFTS OF PROGRAM RAM, PROGRAM A 16028 0P

17024 PPOM, AND LOAP THE CONTENTS OF A PROM INTO PROGRAM
RAM, ‘

ENVIROEMENT 3

THE MONITOR I8 DESIGNED TO BE USED WITH An IMTFLLEC 4 CONNECTED

TO AN ASR 33 TELETYPE, EQUIPPED WITH A PAPER TAPE READER/PUNCH,
IF ADDITION, AN IMM4wg0 HIGHaSPEED PAPFR TAPE READER CAW BE USEP
IF ONE 1§ ATTACHED TO THF INTELLEC 4,

THE MONITOR IS DISTRIBUTED AS & SET OF FOUR 17023 PROMS, AND
CURRENTLY REQUIRES. $019 8«81T BYTES DF PRAM MEMDRY,

EPROR MESSAGES:
EHRORS ARE INDICATED BY AN ASTERISK (),
THE FOLLOWING CONDITINNS WILL CAUSF AN EHPRNRS

1, INVALID COMMAND (SEE LI1S! BELOW)Y

2, - INVALID CHARACTER IN NUMERTCAL ENTRY

3, _INVALID DELIMITER « MOT ¢ ¢, °,¢, DR <CR>
4, CHECKSUM ERROR ON °R® COM&AND

S, © MDT READY CONDITIOMN ON HIGHASPEED READER,
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L MISCONPARE DURING PROM PROGRAMMING

NOTE THAT CASES 4 AND S ARE INDISTINGUISHABLE WHEN
READING A HEXADECIMAL TAPE FROM THE HIGHeSPEED READER,
OPERATOR SMOULD BACK THE TAPE UP ABOUT ¢ INCHES, CHECK
FOR TEARS OR TAPE CAUGHT ON SOMETHING, AND RETYPE

THE °*R® COMMAND, PERSISTENT FAILURE INDICATES CHECKSUM
ERROR,

MISCOMPARES DURING PROM PROGRAMMING WILL CAUSE THE
PROM ADDREZS AT WHICH THE MISCOMPARE OCCURRED
TO BE PRINTED BEFORE THE ASTERISK,

BEADEBEBERRERGBLESRRRERRBBORFRQHA D RARGBERREDS ORI GURERBIEDBSDEBVR RNV RARE

AAdad At l 2l 2o f LTI I TET AL I LAY T T T PP PRy YTy Y YAy v ¥

PROGRAM ORGANIZATION

THE MONITOR I8 ORGANIZED INTO FOUR DIFFERENT TYPES OF ROUTINES, ,
A SHORT INITIALIZATION MODULE SETS THE TELETYPE PAPER TAPE
READER AS THE DEFAULT INPUT DEVICE FOR TAPE, AND PREVENTS THE
HIGHwSPEED READER (IF ATTACHED) FROM SLEWING TAPE, THE MAIN

LOOP (LABEL *START?) ISSUES A PROMPT (,), AND LOOPS WAITING FOR
KEYBOARD INPUT, WHEN A CHARACTER 18 TYPED, IT IS

DECODED AND USED AS AN INDEX INTO A JUMP TABLE, EACH COMMAND

I3 HANDLED BY A SEPARATE ROUTINE, WHICH MAY CALL ON SEVERAL
UTILITY SUBROUTINES T0 PERFORM SPECIFIC FUNCTIONS, IF THESE
ROUTINES ENCOUNTER AN ERROR, THEY BRANCH TQ fLER?, WHICH PRINTS
AN ASTERISK AND RETURNS TO *START*, NOTICE THAT THIS TAKES
ADVANTAGE OF THE CIRCULAR SUBROUTINE S8TACK, S8INCE COMPLETE ENTRY
FROM SUBROUTIKE NESTS IS NDT NECESSARY,

LIST OF VALID MONITOR COMMANDS
BEER B EBSBZ PLSEDOS 238 3-§-§ %]

SLEGAL COMMANDY> s¢m <BNPF PUNCH COMMAND>

<DISPLAY MEMORY COMMAND>

<ENDFILE COMMAND>»

€INVERT MEMORY COMMAND>

<ENABRLE HIGHwSPEED PTP READER COMMAND>
<DISABLE HIGH=-SPEED PTP READER COMMAND>»
<LOAD BNPF. COMMAND>

€MOVE MEMORY COMMAND>

<LEADER COMMAND>

<PROGRAM PROM COMMAND>

'-“-an-ﬁnU"—-ﬁ—-“‘-nnﬁ“‘~-uc‘-"-.‘--‘-‘~--
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<READ HEXADECIMAL FILE COMMAND>
<SUBRSTITUTE MEMORY COMMAND>
<TRANSFEP PROM COMMANDY .

CWRITE HEXADECIMAL RECORD COMMANDS

- -

<BNPF PUNcﬁ'COMMKND> 148 BLLOW ADDRESS>»,<HIGH ADDRESS>

<DISPLAY MEMORY COMMAND> 118 DSLOW ADDRESS>,<HIGH ADDRESS>

CENDFILE COMMAND> 13® E '

CINVERT MEMORY COMMAND> 118 I<LOW ADDRESS>, <HIGH ADDRESS>

<ENABLE HIGH=SPEED PTP READER COMMAND> tgm J

<DISABLE HIGHQSPEED PTP READER COMMAND> 118 K

<LOAD BNPF COMMANDY> tis L<LOW ADDRESS>,<HIGH ADDRESS>

<MOVE MEMORY COMMAND> 1% MSLOW ADPRESS>,<HIGH ADDRESS>,<DEST ADI RESS>
<b!AD:R<c0MMAND> tye N

CPROGRAM PROM COMMAND> 1§% P<LOW ADDRESS>,<HIGH ADDRESS>,<PRO¥ anuRESs
<READ HEXADECIMAL FILE COMMAND> 113 R

<SUBSTITUTE MEMORY COMMAND> 13® S<ADDRESS>

<TRANSFER PROM COMMAND® g3 T<ADDRESS>

<WRITE HEXADECIMAL RECORD COMMANDY> gi® W<LOW ADDRESSY»,<HIGH ADLDRESS>

ALL ADDRESSES ARE SPECIFIED IN HEXADECTIMAL,
SYSTEM SIGNS ON WITH <CRM<SLF><,>

HERBUBBBERBDBRRNRDDE RN B RRB RSB RBRRBRBV B RBEEREFFRBRSRE R R BEBRRV RN OISO

BERBBBBRBSRNUBRBRRGHR VSRS RTRBRBRBERBEHRSRRBERT R BB RRRB BB S R AR B RS EDO 000

GLOBAL DECLARATIONS

- WD VR WP WD U WP WD WS G WS WO U W WH U VG WD NG WP VO W W WS NS W GE WS WS WD WE W U H WG VR R U B WS W WR W M W 6w

TITLE =~ ° INTELLEC 4 MONITOR, VERSION 2.1, 0t DEC 74 *
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§ EQUATED VARLIABLES
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!
00£0 WPMC  EQU 14 SHL 4 » RAM PORT USED TQ CONTROL WPM FETCH
0oro HIORD EQU 15 SHL 4 3 HIGR NIBBLE PORT FOR wPM
00E0 ‘NIBS EQU 14 SHL 4 3 ADDRESS OF PORTS FOR WPM DATA (READ)
0001 WEN  EQU 1 ! VALUE USED T0 CONTROL WPM FETCH
0040 RCTL  EQU 4 SHL & 3 RAM PORT USED TO CONTROL TAPE READER
0004 RON  EQU 1  READER ON COMMAND
000D CR EQU  ODH ) ASCIT VALUE OF CARRIAGE RETURN
000A “Lr EQU OAH 3 ASCII VALUE OF LINE FEED
0020 SPACE EQU . 20H t ASCII VALUE OF SPACE
002¢ COMMA EQU 2CH 3 ASCII VALUE OF COMMA
003A COLON EQU 3AH 3 ASCII VALUE OF COLON
003¢ oLY  EgQU 60 1 4,55 M5 DELAY COUNTER
0000 RET  EqQU 0 3 NOMINAL RETURN VALUE
0000 THREE EQU 13 SHL 4 ; CONSTANT FOR THREE PARAMETERS
0000 PRMAD EQU 0 3 PROM PROGRAMMING ADDRESS
0002 RDATA EQU 2 7 PROGRAMMING READ DATA PORT(S)
0002 PULSE EQU 00i08 § 1702A PROGRAMMING VALUE
00C? POLY EQU =57 AND 258 § $20 M8 DELAY TIMER
0004 PTSAD EqQU 4 ) ROM PORT FOR FAST PTR STATUS
0006 PTDAD EQU 6 1 ROM PORT FOR DATA FROM FAST PTR
00FA CMDCTR EQU 100H=( W e?Blsq) ) CONTROLS COMMAND LOOKUP
)
' REGISTER DECLARATIONS
) .
0000 RO EQU 0
0001 Rt  EQU $
0002 R2  EQU 2 § RESERVED FOR CHARACTER 1/0
0003 R3  EQU 3 s RESERVED FOR CHARACTER 1/0
0004 R4  EOU 4 '
0008 RS EQU s
0006 R6  EQU 6
0007 R7  EQU 7
0008 R8  EQU 9
0009 R9  EQU 9
000A RA  EQU 10
000B RB  EQU 11
000C RC - EQU 12
000D RD  EQU 13
000E RE  EQU 14

000F RF EQU 15

!
JHBRBSLARRRRRRRBBBRBRBURBBRBERBURRGERBREGRBRDBBRSRERIBRRRBEBEOUFBRERRRONEN

BASBUARRBERRBREREREBREPRERBLRBBHABERRRDRBHRRBRLRBRRR SV BB EH BB RO RBDL IR B

’
'
'
]
!
'
§
'

INITIALIZATION ROUTINE
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! .
? 1 INITIALIZE HIGHeSPEED PAPER TAPE READER (IF
' , . ATTACHED), SO IT WON’T SLEw TAPE;
1 2, AS8IGN DEFAULT INPUT DEVICE s TELETYPE READER
' BY WRITING A ZERS IN RAM CHIP 0, PEGISTER 0,
1 STATUS CHARACTER 3,
1
0000 INIT:
0000 D¢ LDM PTSAD y IF A HIGH«SPEED PAPER TAPE READER
0004 Bo XCH RO g 18 IN THE SYSTEM, IT MUST BE
0002 21 SRC . ‘RO g INITIALIZED, THIS 1§ NDNE BY
0003 Dg LOM s g WRITING AN *@° TO ITS STATUS PORT,
0004 E2 WRR - :
0005 4162 JuN PTRP2 9 SET FOR TTy RBR AND GO TO 8TART
[
?
?
?
3.
,!QQQ*!{GQ‘Q“O&&##!!QQ&&*lﬁ*&i!&i#*«’i&i*&&ﬂl%&aa&*Gi&ﬁ&'ii!ll**l&&li!l.
!
' MAIN MONITOR ROUTINE
'
' 1, QUTPUT <CR», <LF»; *,°
O R 2 READ CHARACTER FROM TELETYPE AND ECHO
, ’ 3 3, DECOBE MONITOR COMMAND
! 4, BRANCH TO APPROPRIATE ROUTINE TO EXECUTE
?
0007 STARTS ;
0007  %0%6 JNE CRLF + OUTPUT CR,LF
0009 222E FIM R24%° y 0
000B 5081 JMS 70
000D  S09C TIMS TI 3 READ TTY,ECHO, RETURN IN R2,R3
000F  2Cbo , FIM RC, THREE g SET UP 70 FETCH 3 PARAMETERS,
» 3 ENTRY POINT FOR EXPR CHANGES THIS
?
’ MAIN DECODER LOOP, GENERAL IDEA IS TO INITIALIZE ROeR1 TO
’ *B? AND R4sRS TN JUMP TABLE START ADDRESS, WE THFN LOOP,
] INCREMENTING REFERENCE CHARACTER (IN RO=R1) BY §, AND
' JUMP ADDRESS BY 2, LOOKING FOR A MATCH, IF NO MATCH AFTER
1 (CMDCTR) ITERATIONS, IT*S AN ERROR,
!
0011 2042 COFIM RO, °B* 3 INITIALIZF REFERENCE CHARACTER 1
0013 2427 . FIM R4, TBL ¢ INITIALIZE JUMP ADDRESS
0015  26EA LOFIM R6 ¢ CMDCTR s INITIALIZE LO@P COUNTER
0017 MON1g
0017 519C. LT coMp 4 COMPARE ROeRi WITH INPUT CHAR
0019 1et¢ JNZ MONZ2 t BAVEN®T FOUND IT YET
0018 35 JIN . R4 3 JUMP INTO JUMP. TABLE
001C MONZ3
004€C 711F 182 Ri,MON3 1+ INCREMENT REFERENCE CHARACTER
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004E 60 e RO

ooir MON3}

00ir 68 INe RS } THIS CAN'T CAUSE AN OVERFLOW IF
3 JUMP TABLE STARTS AT EVEN ADDRESS
3§ (WHICH IT DOES, BY FORCE)

0020 7523 182 RS, MON4 } THIS MAY CAUSE OVERFLOW

0022 64 ING R¢ '

0023 MON4)

002y 7717 182 RT/MON{ ) LOOP COUNTER = NEED BOTH T

0025 7617 182 R6 MON{ 3 COUNT ABOVE 16

0027  40FA JUN LER i NOT FOUND « HE GDOFED

COMMAND BRANCH TABLE e MUBT BE ON EVEN ADDRESS

002A ORG s+(s MOD 2)

002A 8L} .

002A 4286 JUN BNPF- } B = PUNCH BNPF

002C  40FA JUN LER ‘§Cw ¢

002E 4200 JUN DISP 1 D e DISPLAY RAM PROGRAM MEMORY
0030 4300 JUN gor t E o ENDFILE A HEXADECIMAL FILE
0032 40FA JUN LER $ F =

0034  4OFA JUN LER 1 G =

0036  40FA JUN LER ) H e

0038  43E7 JUN INVRT § I = INVERT MEMORY

003A  41%B » JUN PTRON g J o ENABLE HIGH«8PEED PTP READER
003C 4160 JUN PTROF $ K « DISABLE HIGH=SPEED PTP READER y
003E 4375 JUN LOAD $ L =« LOAD BNPF TAPE

0040  43AA : JUN MOVE 1 M = MOVE MEMORY . 1
0042 4288 JUN NULL t N = PUNCH NULLS FOR LEADER

0044  40FA JUN LER 1 0=

0046 44F JUN PROG t P » PROGRAM A PROM

0048  40FA JUN LER 1 0w

004A  42C1 JUN READ § R » READ HEXADECIMAL FILE

004C 4312 JUN 8UBS t 8 = SUBSTITUTE MEMORY

004FE  43C8 JUN TRANS 31 T = TRANSFER FROM PROM TO MEMORY
0050  40FA JUN LER 1 Ue

0052  40FA JUN LER 1 Ve

0054  41As JUN WRITE $ W = WRITE HEX TAPE

!
’
!
'
’
)
'
'
]
€

0056 RLP

0086 2200 FIM R2,CR - 1 <CR>

0058 5081 JHus T0 t TYPE OUT CHAR
00SsA LFXy

"‘“““lllli’!..iG.GUOOQ.'.Q!QO“!”Q!Q&&.Q.*QQQ‘Gl-l. RERBABRRSHUBRS RGN

MISCELLANEOUS ROUTINES
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DOSA  220A FIM R2/LF 1 <LF>
005C 4089 JUN TO
' ‘
' COMPARE POINTER AGAINST LIMIT
'
008E HILOY e &
005E 537 JMs—=FRO {*jkggg 3 SELECT RAM CHIP 0, REGISTER 0
5060 BC /RDO { 1C j ADDRESS BITS 11«8
0081  BA (.XCH RA
0062  ED JRDY s+ ADDRESS BITS 7-4
0063 88 “=XCH ~ RB
0064 EE / RD2 ' ¢ ADDRESS BITS 3e9
0068  BC ‘. XCH RC
0066  F} - CLC
0067  7C6E ‘ /182 RCyH10 ¢ INCREMENT ADDRESS
0069  1BAE ./ 182 RB,HIY
0068  TAsE | 182 RA,HIO
0060 Co BBL RET
BO8E H10g
006E AR LD RA y REPLACE ADDRESS DATA
oosF. E4 WRO
0070  AB LD RB
0071 ES WRY
0072 AC LD RC
. 0073 E6 WR2
0074 60 INC RO
00715 24 ( 8RC RO ¢ COMPARE LOw ADDRESS WITH HIGH ADDRESS
0076  EE RD2
0077 9C . suB  RC
0y78  F3 cMe
65079 ED RD§
Q07TA 9B 8UB RB
oot F) cNC
007¢  EC RDO
0070 9A , suB RA
007%  CO BBL RET
3
s
'
!
: *'Olb&i&*il'o'QQi"ﬂIO*&!Q&l-lr{li*GQ*G&&'&Q&!Q*&!GIO.idﬁl'Glliiiitibiol
;: TYPE OUT (AND PUNCH) ONE SPACE,
; NOTICE THAT THIS PARAGRAPH FALLS INTO THE TELETYPE
y OUTPUT ROUTINE, fTO’, WHAT THE DESIGMER ]
' HATH JOINED TOGETHER, LET NO MAN PUT ASUNDER,
, '
007F BLK1 $ PUNCH A BLANK
007F 2220 FINM R2¢* *
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HHABBBRRERBTRRRERS RSB R RDERBRBE BB AR BB S SRR DR B RO ERBER AU VR RS SRBES R OFERB SR
TELETYPE OUTPUT ROUTINE

THIS ROUTINE EXPECTS A CHARACTER IN R2 & PR3, WHICH IT
NILL OUTPUT TQ THE TELETYPE,

e W W e e W We we e

Reg & )3
ooy as
008% 53F7 JMS BRO 3. SELECT TTY PORT
-0083 Eq Wep 3 START BIT
0084 D8 LDM L
008% R4 XCH | 1 t Ré ®» BIT COUNTER
0086 TO13 ;
0086 53%9 JNS 8BR2 1 9,09 MS DELAY
oose Fi : cLc -
0089 B2 XCH R2 3 SHIFT @ BITS (R2,R3) RIGHT
008A Fé RAR
o088 B2 XCH R2
co8c B3 XCH R}
008D Fé6 RAR
008E B3 XCH . R} ’
008F F? TCC 3 CARRY => ACC
0090 [ 3] WMp 3. OUTPUT BIT TO TTY
0091 7486 182 R4,TOY 3 CONTINUE LOOPING
0093 5389 JMS SBR2 3 9,09 M8 DELAY
009% Dt LDM 1 § STOP BIT 1
0096 L1 WMP
0097 5389 JMS §BR2 3 9,09 M8 DELAY
0099 359 JM8 SBR2 g3 AND ANOTHER
0098 Co BBL RET 3 RETURN
| &4 "
!
1
!
1§
FHERLDEDERBHRREREDEEPERBBRERBBRRRBBERBRBIRERGOERDESL B RO BB RBBBRERR BTN &
’ .
] TELETYPE INPUT ROUTINE
!
1 READS CHARACTER FROM TELETYPE AND RETURNS IT IN
1] RZ: R:.
’ . ;
] NOTE$ ENTERING THIS ROUTINE AT ‘TI1’ WILL CLEAR THE
] ACCUMULATOR AND CARRY BIT, ENTERING AT *TIX’ WILL
] LEAVE THE ACCUMULATOR AND CARRY UNDISTURBED,
}
009¢C TIS
009¢ Fo CLy

009D TIX}S
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0090 2640 . FIn R6 ARCTL Wﬁ&éﬁ
o0eF 27 g;wlgigggz;:;;35£%:f> ) TWEAK READER Y s
00A0 Ei WMP '“” { e
00A1 D8 LoM 8 boa
00A2 B4 XCH ~ R4 ) Ré = BIT couurnn X
00A3  33F7 g8 8RO ( Fim 0,0 Spc o) Jge % o A} .
00AS T103 o
00AS  EA ‘ ol Pom \agor PorT & 5‘/5@
oo:s r: LT b ) BHIFT TO CARRY Y
———300A7  1AAS T10 s} LOOP WAITING FOR START BIT %
00A9  58F ' 8BR} } 4,55 M8 DELAY BT 200 4031 oy
00AB 27 SRC Ré
CO00AC K : wHp
00AD 21 "~ 8RC RO
00AE  Et , wMpP } ECHO START BIT
00AF O TINg
00AF 8389 - I8 SBR2 } 9,09 M5 DELAY
008y EA ' ROR y INPUT DATA
0082 F4 CMA 3 COMPLEMENT ACC
00B3  Ef WNP y ECHO DATA BIT
00B4 F6 RAR § BIT TO LINK
0085 A2 b R2 ' GET UPPER NIBRLE
00Bs  Fé RAR y SHIFT IN CARRY
0087 B2 XCH R2 } SAVE UPPER NIRBLE
ooBs A3 Lo R} 3 GET LOWER NIBBLE
00B9  Fé RAR } BHIFT IN CARRY
. 00BA B2 XCH' R3 4 S8AVE LOWER NIBBLE
. 00BB  74AF 187 R4, TIY y GET ALL 8 BITS
00BD 5359 JNS SBR2 y 8TOP BIT i
00BF D1 LDM 1
00C0 Kl WMP . 3 ECHO STOP BIT 1
00C1 5359 J¥8  SBR2
0003  538F JNs ~ 8BRi )} 4,55 MS DELAY .
00Cs B2 : XcH”  R2 y ELIMINATE PARITY BIT '
00Cs  FS ~ RAL -
00C7 Fi - oene
0ocs  Fé : RAR
009 B2 XCH/  R2 ’
00CA €O BBL RET y} RETURN
. .
'
'
'
’
,*QﬂQ!ﬂl!!i’ﬁ...'“l.’ﬂi’l.&lllilﬂlQl*!**&**&.G*'&*!li’l"0“”.'*"*.QQ&**
'
’ CONVERT NIBBLE IN ACC TO ASCII IN R2,R}
} o D
00CE HXD1
p0C8 2330 FIM R2:%0° o
Spocp Ft cLC
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00CE
00CF
00D}
0002
00D3
00D3
0004

00D6
00D6
00D8
00DA
00DA
000C
00DE
00E0

00E1
00E}
00g2
00E3
00E4
00E6
00E7
00E8

Fp
1AD3
62
F2

‘B3

4081

2ccs
2200

5081

“7DDA

TCDA
co

Fo
D3
92
b o] Ao
F
A3
FB

F
i

DAA i,
JNC HXO
INC R2 b
IAC
HXO0} :
XCH R3
JuN 70
H
]
'
!
$
jGi*..lOl*i**&lﬁi!*i*ilﬁl#&iilii*i#*ii’t*h‘!l&*ii#l*%i‘b&&*ll&.‘.i.QOQOQ
) .
' PUNCH 60 KULL CHARACTERS (6 INCHBES 0OF BLANK.TARPE)
!
? NOTES THIS SUBROUTINE IS USED BY THE °N® COMMAND
' (SEE LABEL ’NULL®), AND BY THE fR¢ COMMAND (SFF LAWFI
1 "BNPF’)Y,
!
LEAD}
- FPIM RCo=60 AND 255 3 BET COUNTER TO PUNCH 6 INCHES
FIM R2,0 1 PUNCH NULL
LEOg
JMS 0
182 RD,LED
182 RC/LED
BBL RET

Z e cn wh s w6 W Ve W e e UD We W e WS

IBBLEY

CLB
LD
SuB
JNZ
CLC
LD

DAA

CUHBERBRRBUNGUERRBCRRBBBRER DR RBRRGUBABIUBRRLERSFAUBORRBERERRLERBBL VGRG0

DECODE AN ASCII CHARACTER InN REGISTERS R2, R3 INTO A SINGLE
HEXADECIMAL DIGIT IN REGISTER R2,

ANY CHARACTER OTHER THAN O = 9, A « F, IS INVALID,

EXIT WITH CARRY OFF: CHARACIER VaLl®
EXIT WITH CARRY ONj CHARACTER INVALID

*0* SHR 4 $ TEST FOR 0=9
R2
NI g NO, TEST FOR AeF

R3 y NOW TEST LNWER 4 BITS
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00E9 128 Je N12 3 JLLEGAL CHARACTER

00EB NIOD ,

00EB B2 XCH R2 ) ACC => R2 (RETURNED VALUE)

00EC CO BAL RET

00ED NIt :

00ED F2 IAC TEST FOR AeF, ASCI1 ZONE DIGIT FOR

THESE 1S A 4, AND FOR DIGITS 1T’S
A 3, THUS, IF IT WAS Ael, THF
ACCUMULATOR wILL CONTAIN oFw,

O0OEE 1Crg JNZ N12

ILLEGAL CHARACTER, ERROR RFYURN
00F0 Fi¢ cLc
00Fy 1 LDM 9
oor2 B3 XCH R}
oorF3 14F8 JZ NI2 3 CHECK FOR 40 (@)
00F5  8) : ADD R3 :
o00F6 {AEB JNC _ N10
00F8 N121t )
oors Fa STC
ooF9  Co BBL. RET

BELBRBBRBBRBRGERBR RS RBRDBBERGRRBBBBRR B BR SR URBUEDBIBSP PSRV BB VPR SOws

ERRQOR ROUTINE = PRINT AN ASTERISK

Clos wo o0 w0 w " " % W

00FA ) ERg :
00FA 222A FIM R2s7%? y PRINT ERROR FLAG
oofcC 5081 JMs T0
0oFE 4007 JUN START
o |
!
H
]
!
' “
JRERBRBBAVDESDESRED B EBRRBRBBHBABHBBBEBRRB U BB VOGSV SERP IV S SV R BB D OB
' :
’ THE FOLLOWING STATEMENTS SET THE ADDRESS OF PO T0 THE Ntrupe#
' OF BYTES LEFT ON THIS PAGE, THEN PAGE«ALIGNS THE DRIGIY,
}
0000 - PO EQU - (2856«(8 MOD 256)) AND 258
0100 ORG $+PO
. ' s
!
'
s
'
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0100
0109
0102
0103
0105
0106
0108
0108

010A
0108
010C
010D
010€
010F
0111
0111
0112
0143
0115
0117
0119
0118
0118
011C
011D
011E
01tF
0320
0121
0122
0123
0124
0125
0126
0127
0128

53F7
EF

1Co8
409D
2240

23
Do

CE2

ng
E2
2000

EA

1718
7011
7111
40FA

D6
B4
25
EA
F4

64
25
Ea
F4

Fi
Fé
B2

-
*

INTELLEC ¢ MONITOR, VERSION 2,1, 01 DEC 74 -ERRORS ® 0 PAGE 12

'.Q‘QQGi.l*iQOQD‘H"‘Q&'C‘*'GGG'Q&.Ql##@ﬁ**&ﬁ#ﬂ&l&ii.l**“i'**i“i#l&ﬁl.&

4
4
!
H
’
4
H
!
4
!
14
R

TAPES
JMS
RD}
JNZ
LDM
JUN

FIM

RPTR}

SRC
LDM
. WRR
LDM
WRR
Flh
RPTO1
RDR
RAL
JNC
1s2
182
‘ JUN
RPT1}
LDM
xXCH

8RC

RDR
CHA
XCH
INC
SRC

RDR

CMA
RAL
CLC

RAR .

XCH

READ ONE CHARACTER FROM THE PAPER TAPE READER,

DATA RAM 0, REGISTER 0, STATUS CHARACTER ‘3 HOLDS TKHE
INPUT DEVICE ABSIGNMENT, IF THIS IS A ’n#, THE CHARACTER
IS READ FROM THE TELETYPE PTP READER, IN THIS CASE,
*RON? CONTAINS THE CORRECT BIT PATTERN TO ADVANCE

THE TAPE FEED TO THE NEXT CHARACTER,

IF THE STATUS CHARACTER IS NOT ZERO, THE INPUT '
CHARACTER IS READ FROM THE WIGH»SPEED PAPER TAPE READER,

SRO 3 8ET TO READ FROM RAM REGISTER o
3 READ STATUS CHARACTER 3

RPTR 3 IF NOT ZERO, USE FAST READER

RON s SET UP TO ADVANCE TAPE

TiX ¢+ GO TO TELETYPE READ ROUTINE.

R2,PTSAD 8HL 4 ; THIS PUTS THE ROM PORT % FOR THE
3 DATA AVAILABLE SIGWAL IM R2, AND A 0

) IM R3,
R2
0 3 ADVANCE REANER RY WRITING A p BIT TO
9. THE STATUS PORT .
8 t CLEAR READER ADVANCE IMMEDIATELY
ROsO 3 RO AMND R1 ARE InOp COUNTERS
3 GET DATA AVAIL, SIGNAL
2 PUT BIT 3 IN CARRY
RPT{ $ IF BIT 3 1§ OFF WE HAVE DATA
RO,RPTO 3 KEEP TESTING AND WAITING,
R1+RPTO 3 TESTING AND WAITING , . ,
LER § BROKEN TAPE ‘
PTDAD t ROM PORT FOR LOWER 4 BITS OF DATA
R4 t PUT IN P4
1 GET I.OWwER 4 RITS OF DATA
1t DATA COMES' IN NEGATIVE LOGIC
R3 1 PUT IN R}
R4 ¢t ROM PORT FOR UPPER 4 BITS OF DATA
R4 ‘

'3 GET UPPER 4 BITS OF DATA
t STRAIGHTEN IT OUT AGAIN
3 STRIP OFF PARITY BIT

R2 ¢ PUT IN R2
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0129

0i2a
0124
012A
0128
0128

012¢
o i
' 012€
012€
0130
0131
0132
0132
0134
0136
0138
0139
0137
013B
013C
013E
043E
013F
0140
0141
0142
0143
0144
0145
0146
0148

co

6C
6C
2700
2E00
Do
BD
509C

S50E1
123

A2

BF
BE
BD -
4132

2B
AD
E4
AE
ES
AF
E6
6A
202¢C
519C

BBL

NP U NG U WD NS WD UR WD W SR ND R W NR VS WS W

!

EXPRO}

EXPRi}
INC

EXPR2?
INC

EXPR3¢
FIM

FIM
LDM
XCH

EX01

EXi¢
JMNS
JME
Je
LD
XCH
XCH
XCH
JUN
EX2s
SRC
1)}
WRO
LD
WRY
LD
WR2
INC
FIM
JMS

INTELLEC 4 MONITOR, VERSION 2,1, 01 DEC 74 ERRORS = 0 PAGE

RET , ¢ RETURN

Prwpapparpppappeaprrprrrr e YT YT TI TS T LT T L LA ST L LA R L LS S L A4 XA LA LS A AR A

EVALUATE EXPRESSION

ENTER AT PEXPRCN®® TO PICK UP AND STORE <N> HEX
NUMBERS, EACH NUMBER MAY BE FROM 1 TO 3 DIGITS LONG,
WITH EXTRA DIGITS RESULTING IN LEFT TRUNCATION, THE
NUMBERS WILL BE PUT INTO STATUS CHARACTERS 0,1,2 NF
DATA PAM CHIP 0, STARTING WITH REGISTER 0, THEM , ETC,
ADDITICGNALLY, THE LAST NUMBER PICKED UP-WILL BE LEFT IM
INDEX REGISTERS RD,RE,RF,

- NUMBERS ARE DELIMITED BY COMMA OR CARRIAGE RETURN (wLY,

3 ENTER HERE FOR ZERD EXPRESSIONS
3 ENTER HERE FOR ONE EXPRESSION

RC
3 ENTER HERE FOR TwO EXPRESSIUNS
RC
3 ENTER HERE FOR THREE EXPRESSIONS
RA,O 3 POINT TO FIRST wAM REGISTER
RE0 § ZERD DUT NUMBER COLLECTION BUFFER
0
RD
y GET FIRST (NEXT) NUMBER
TI g GET A CHARACTER
NIBBLE 3 TRANSLATE IT TO HEX
EX2 3 NOT A HEX DIGIT
R2 § SHIFT 12 BITS LEFT 4 PLACES
RF
RE
RD
EX1 1 GO BACK FOR ANOTHER DIGIT
4 CHECK FOR DELIMITER
RA ¢+ S8TORE NUMBER IN RD,RE,RF IN
RD ¢t STATUS CHARACTERS 0,1,2 OF
: 3§ CURRENT RAM REGISTER
RE
RF
RA 3 POINT TO NEXT REGISTER
RO COMMA ¢ CHECK FOR A COMMA
COMP

13
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014A 1487 JZ £X3 5 COMMA FOUND
014C 2000 FIM RO,CR p CHECK FOR CARRAIGE RETURN
014E  819C JM8 comp o
0180 1C89% JNZ -EX4 § IF NOT CR IT'8 BAD
0152 505A JH8 LFX $ CR = ADD A LINE FEED
0184  7Cs9 1s2 RCyEX4 3 IMSUFFICIENT OPERANDS
0186 co ' BBL RET 3 ALL DONE
0187 £X3s :
0157 1C2E 182 RC,EXD 3 GO BACK IF WE NEED MORE

3 FALL THRU MEANS TOO MANY OPERANDS
0159 EX4s
0189 40FA JUN - LER 3 S8UME SORT OF ERROR

l’liﬂ.i'ﬁ‘*.i*l‘l?i&’***Q‘GOGG'OQQ"&’l‘l**&ﬁ*ii&*l&*!6#&&#‘&!*’&.“&&'.0

*J® AND *K*® COMMANDS . ENABLE AND DISABLE HIGH=SPEED PAPER
TAPE READER, RESPECTIVELY,

NOTES DATA RAM CHIP 0, REGISTER 0, STATUS CHARACTER 3
HOLDS THE STATUS OF THE READER:

%0 INPUT FROM TELETYPE TAPE READER

= 1 INPUT FROM FAST TAPE READER
0158 TRON} : :
0158 512A JMB EXPRO $ WAIT FOR CR
0150 Dy LDH H § S8ET FOR FAST READER
015E 4163 JUN JK ' . 3 GO TO COMMON ROUTINE TO WRITE IT
0160 PTROF}
0160 %512A JmMs EXPRO 3 WAIT FOR CR
0162 PTRF21 3 ENTRY PT FROM INITIALIZATION
0162 Do _ LDM 0 3 SET FOR TELETYPE READER
0163 JK3 o ‘ ¢ COMMON SUBROUTINE FOR THE ABOVE
0163 2000 FIM ROr0 ¢ S8ET UP REGISTERS FOR SRC
0168 ~ 2f ) SRC RO ¢ SELECT CORRECT RAM REGISTER
0166 E7 WR3 j WRITE ACCUM, TO STATUS CHARACTER
0167 4007 JUN START § RETURN TO MONITOR

STORE THE CONTENTS OF R2, R3 IN RAM PROGRAM MEMORY,
THIS ROUTINE ASSUMES THAT THE ADDRESS IN WHICH THE

¥
!
4
H
)
FHRERURERBRLREURSRRBERRBBSERDENEDEEDORBBERRBRL BB RRRRDRORORRRBEDSTDRRRB S
’
!
!
[ DATA I8 STORED IS LOCATED IN RAM STATUS CHARACTERS
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y 0,1,2 OF CHIP 0, REGISTER 0,

]
0169 ~ 8TORE} .
0169 20E0 FIM ao.wpuc?% 3 TURN ON WRITE ENABLE
0168 21 SRC RO :
016C DY LDN wen 1
016D E2 WRR =N
016E  S18E Jgus  coMmon )
0170 . A2 LD Ry ) HIGH NIBBLE OF DATA
0171 €3 WPM
0172 A3 LD R} 3 LOW NIBBLE OF DATA
0173 E3 WPM
0174 S0s8E JMS HILO } INCREMENT ADDRESS
0176  Co BBL RET 7

SHABBRRBUHEROBRBERSBRRGBRNBRER UG RBEGREBURGBENEREBDRERBUHEREBB R RS GER GBS G

!
)
!
!
H
’
' .
4 FETCH A BYTE FROM RAM PROGRAM MEMORY,

H THIS ROUTINE ASSUMES THAT THE ADDRESS OF THE BYTE I8 IN
1 STATUS CHARACTERS 0,1,2 OF CHIP 0, REGISTER O,

!

'

'

!

r

RETURN ADDREBS OF BYTE IN REGISTERS RA, RS, RC,
RETURN BYTE IN REGISTERS R2, R3,

0177, ETCH)
0177  20E0 FIM RO ¢ WPMC
0179 21 8RC RO
0178 Fo. cLB ;
0178  E2 WRR 3 BLOCK WRITE ENABLE
017C  S4{8E JM8 [ COMMON )
0172  E3 WPM e
017F E3 WPM
0180  20E0 FIM  Ro,NIBS ; ADDRESS OF DATA
0182 21 8RC RO
0183 EA i RDR , '
0184 B2 -~ XCH R2 3 HIGH NIBBLE OF DATA
018% 60 INC RO
0186 21 8RC RO
0187 EA RDR__
0188 B3 XCH Ry } LOW NIBBLE OF DATA
0189 BB XCH RB ¢ ADJUST ADDRESS IN RA,RB,RC
018A  BC XCH RC
6188  BA ' XCH RA
- 018C BB XCH RB
018D €0 BBL RET
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018K
018K
0190
0191
0192
0193
0194
019%
0197
0198
0199
019A
0198

019¢C
019C
019D
019E
019F
01h1
01A2
0443
0ia4
01A6
01A7
01A7

53r7
ED
BA
EE
BB
EC
20F0

£2
BC
28

€0

Fy
AQ
92
1CAY

Ay
93
1CA?
co
195}

- e W e WS e

Ch v = == o v v wm v o e

QQ*Q'.OO‘.G“Q.*'Q‘Q.l*..ii’l’!ilﬁl*.*&‘iﬁi.“'.‘l.‘ll*il‘.’l’&ﬁ!’li‘l‘!

' COMMON SUBROUTINE USED BY °FETCH’ AND *STORE’
] : o
COMMON | Rishdk
JH8 sRO- o .
RD} et GET MIDDLE NIBBLE
XCH RA _
RD2 L.OW NIBBLE
XCH - RB
RDO HIGH NIBBLE
FIiM RO,HIORD ADDRESS OF HI«ORDER PORT
8RC RO
WRR SET UP A{i~ASB
XcH RC
SRC RA SET A7eA0
BBL RET

oMPy

CLC
LD
suB
JNZ
CLC
LD
sUB
JNZ
BAL

_UNEQL}

BBL

COMPARE CHARACTER

ACCUM, ZERD
ACCUM, ONE

RO

R2
UNEQL
Ry

R3
UNEQL
0

1

'*Q‘Ql!’ii!#*ll'li!’.*Q'il’i.*‘#*.li*l’*i*ilii“i&i'li&l*&i"'&&li#iii&*

IN REGISTERS RO AND Ri WITH CHARACTER IN
REGISTERS R2 AND R), COMp RETURNS RESULTS IN ACCUMULATOR:

CHARACTERS EQUAL
CHARACTERS UVEQUAL

ALSO, IF THE CHARACTERS ARE EQUAL, THE CARRY BIT WILL
BE ON AT EXIT, IF THE CHARACTERS ARE UNEQUAL, THE SETTING OF THE
CARRY BIT'IS UNPREDICTABLE, , . .

RESET CARRY BIT
COMPARE HIGH»ORDER BITS

HIGH«ORDER BITS UNEQUAL
RESET CARRY AGAIN
COMPARE LOW<ORDER BITS

LOW=ORDER BITS UNEGUAL
RETURN WITH ZERD IN ACCUM,

RETURN WITH 1 IN ACCUM,

w
w

INTELLEC 4 MONITOR, VERSION 2,1, 01 DEC 74 ERRORS = 0 PAGE 16




4004 MACRDO ASSEMBLER, VER 2,1 INTELLEC 4 MONITOR, VERSION 2,1, 01 DEC 74 ERRORS & 0 PAGE 17

’
'
1
] 0*9.&.6!"&&000!!6'0 Yy 22212322222 2282 22 X222 X a2 i3y Yy
’ .
' *W® COMMAND =« WRITE A HEXADECIMAL TAPE FROM RaM MEMORY
01A8 WRITE}
01A8 5128 JMS EXPR2 g GET 2 ADDRESSES
01AA WR103
OfAR 8056 JMS CRLF y PUT RECORD ON A NEW LINE
04AC 223A FIM R2,%3°
O1AE . 5081 JMS TO
01BO 2800 PIM R8s 00 3 INITIALIZE CHECKSUM
0182 5177 ‘ JMS TETCH 3 GET ADDRESS IN (RA,RB,RC)
0184 2210 - : FIM R2+16 3 SET NOMINAL RECORD LENGTH -
01B6 2610 FIM R6,10H t S8ET NOMINAL COUNT ARD TERMINATION FLAG I
01B8 Fi CLC ; 3 SUBTRACT LOweORDER DIGIT OF
0189 AF Lp - RF § CURRENT ADDRESS (IN RC) FROM
01{BA 9C sUB RC ¢ LOW=ORDER DIGIT OF END ADDRESS
0188 BC XCH RC 3 (IN RF) AND PUT RESULT BACK 1IN
$ RC, THIS SETS THE CARRY BIT, WHICH
§ MUST BE LEFT THIS WAY FOR THE
3 REST OF THE SUBTRACTION, WHICH
3 HAPPENS BELOW, ,
018C 78C2 182 RB,WRIY s ADD 16 TO THE CURRENT ADDRESS
0iBE  TAC2 182 RAJWRIL s IF THIS OVERFLOWS, WE’RE AT THE TUP
01Co 44CA JUN WRI2 s OF MEMORY, AND THIS IS THE LAST RECORD
01C2 WRIf:
01C2 F3 cMC 1 THIS FINISHES THE SUBTRACTION WE
01C3 . AE LD -~ RE 3 STARTED ABOVE, WEPRE NOT INTERESTED
01C4 9B sua RB $ IN THE DIFFERENCE, ONLY THE SETTING
01Cs - F3 cMe 3 OF THE CARRY BIT AT THE END,
01C6 . AD , LD RD
01C?Y 9A : 8UR RA
oice 1204 Jc - WRI4
01CA : WRI2: . : _
01CA.- Fo ‘ - CLB
0i1CB B2 XCH R2 7 LAST RECORD, <= {é BYTES
01CC AC . L RC
01CD B3 : XCH R3 , .
01CE 730¢ ) 182 R3,WR13 : 3 INCREMENT RZ,R)
01D0 62 INC R2
0101 WRI3s
0101 AC LD RC
0iD2  F4 CHA :
0103 . - B7 XCH R? 7y S8ET LOQP COUNT FOR LAST RECORD
01D4 WRI4}
0104 5366 JMS PBYTE 3 PUNCH RECORD LENGTH
0106 5177 — T SFETCH 3 GET LOAD ADDRESS IN (RA,RB,RC)
0108 Fo ‘ CLB
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01D9 B2 XCH r2
01DA  BA XCH ‘RA
04DB B3 XCH R)
010C 5366 JMS PAYTE 3 PUNCH FIRST BYTE OF LOAD ADDRESS
01DE BB XCH RS
0IDF B2 _ XCH R2
01E0  BC XCH RC A ]
01EL B3 XCH R3
012 5366 JNS PBYTE 4 PUNCH SECOND BYTE OF LOAD ADDRESS
01E4 2200 FIM R2¢0 ,
01E6 5366 JM8 PAYTE y} PUNCH RECORD TYPE
01E8 WRISg
01E8 5177 JMs FETCH } GET A DATA BYTE
01EA 5366 JM8 PBYTE } PUNCH IT
01EC  SOSE JMS  HILO ; INCREMENT ¢ TEST COMPLETION
01EE K7 1cC ; BAVE CARRY BIT AS LASTRECORD FLAG
0iEF B XCH RS
01F0  77ES I8Z . R7,WRIS.
01F2  FO CLB -
01F3 99 sUB R9 § NEGATE CHECKSUM
01F4 B3 XCH R3
01Fs F3 eMe
01F6 DO LDM 0 -
01F7 98 ' suB RS
01F8 B2 XCH R2
01F9 8366 JM8 PBYTE 3 PUNCH CHECKSUM
0iFB A6 LD Ré 3 TEST FOR COMPLETION
01FC  1CAA JNZ WRIO y PUNCH ANOTHER RECORD
0{FE 4007 JUN START

_ FOLLOWING STATEMENTS SET THE ADDRESS OF ‘P1’ TO THE NUMBER OF
BYTES LEFT ON THIS PAGE, THEN PAGE»ALIGNS THE ORIGIN,

5

!

’

J

!

(RARZAZ AL IT AT 222 2222 2 I R 2R e Ia TS e IR Tade TRz es il 2
; .
!

!

!

|4

0000 1 EGU (256=(8 MOD /256)) AND 288
0200  ORG RIS
% %ﬁ ?iﬁ

RRBBBRERLRBBRRUBRB BB R DR TR BRRRDRDERRGUGLHRBERSBELERBRBRBBEIRERB BB N

D’ COMMAND = DISPLAY MEMORY IN HEX ON TELETYPF

-

0200 DISPs
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0200 S48 JKs EXPR2 ¢ CALL FOR THO NUMBERS FROM THE KEYBOARD
0302 Dlo}y

0202 21 8RC RO

0203 EC RDO 3 HIGH ORDER NIBBLE

0204 3008 ‘ JHS HXD § CREATE ASCI1 CHAR IN R2,R3 FROM DATA I
9206 . ED RD} y REPEAT FOR MIDDLE ORDER NIBBLE

0207 So0CB JMg HXD

0209 EB RD3 : 3 AND THE LONW ORDER NIBBLE

0208 30CH JNS HXD ~

020¢ ' DIty

020¢ 807F JNS BLK . y TYPE A SPACE

oa0f 3177 JMS FETCH 3 FETCR A BYTE FROM RAM PROGRAN WEMORY
0210 5366 JM8 PBYTE

0212 s0OsE JNB HILO 3 COMPARE LIMITS

0284  JAgD JNC DI2 3 ALL DONE

6216 AC LD RC ¢ TEST LOw. ORDER WIBBLE

0217  1CoC JNZ (3¢} g STAY ON SAME LINE

0219 s0s6 JuS CRLF t 8TART NEW LINE

021B . 4202 JUN D10 '

0210 DIN ‘

021D 4007 Jum START

ARRBBEREBBBDV RN BRSO O R VISR ROR BRSO PP BR BB DVOBNBIBHVRIR BRI BEDHOOORSG T EBE
P’ COMMAND = PROGRAM A PROM,
TRANSFER CONTENTS OF RAM PROGRAM MEMORY INTO PROM,
EACH CHARACTER 18 COMPARRED AFTER WRITING, ANY

COMPARE ERRORS8 RESULT IN °s¢ AND THE PROM ADDRESS
BEANG TYPED OUT,

NOTEs PORT ASBIGNMENTS FOR PROM PROGRAMMING ARE AS

W M W U TS NE WD WS VD NP GO WE A3 AR WD W D WS W W

FOLLOWS
ROM PORT 0 LOW 4 BITS QF PROM ADDRESS
ROM PORT § HIGH 4 BITS OF PROM ADDRESS
ROM PORT 2 LOW ¢ BITS OF DATA
. ROM PORT 2 MIGH 4 BITS8 OF DATA
;
nir PROG!?
92F¥F £12¢ JHS EXPRY 3§ GET 3 NUMBERS FROM KEYBOARD
f22s PROY : »
D228 2] 0] LDM 13
02322 BD XCH RD 3 RETRY COUNT
0223 PR1}
0223 Da LD¥ PRMAD g PUT ADDRESS OF PRON PORT

0224 B4 XCH - R4 g IK R¢




4004 MACRO ASSEMBLER, VER 2,1 INTELLEC ¢ MONITOR, VERSION 2,1, 01 DEC 74 ERRORS = 0 PAGE 20

0225 28 SRC R4 _

0226 Ar LD RF y LOWER 4 BITS OF PROM ADDRESS
0227 E2 WRR

0228 . 64 INC R4

0229 2% , SRC R4

0224 AE LD RE § UPPER 4 BITS OF PROM ADDRESS
022 E2 WRR

022¢ 51717 v JMS FETCH 5} GET A BYTE OF DATA

022E 64 INC R4 :

022F 258 SRC R4

0230 A3 LD r3

0231 F4 CMA

0232 E2 WRR 3 LOWER 4 BITS OF DATA

0233 64 INC R4

0234 25 SRC R4

0235 A2 Lo "R2

0216 F4 CMA ;

0237 E?2 WRR } UPPER 4 BITS OF DATA

0238 2640 FIM R6sRCTL

02370 27 SRC R6 -

n023g D2 LDM PULSE § TURN ON PROGRAMMER

023C Ei WMP :

0230  28C7 FIM R8,PDLY t 520 MS DELAY

023F PR2¢

023F 5359 JMS SBR2 $ 9,09 M8 AT A TIME

‘0241 793F 152 R9,PR2

0243  783F 182 R8sPR2

0245 FO " CLB y TURN OFF PROGRANMER

0246 Ei WMP

0247 %389 JMs 8BR2 § 9 M8 FOR SETTLING AND COOLING
0249 D2 LDM RDATA 4 PUT ADDRESS OF PROM READ PORT
N245 B4 XCH R4 3 IN R4

0248 2% 8RC R4

024C  EA RDR

024D F4 CMA

024E By XCH Ri y PUT LOWER 4 BITS FROM PROM IN R}
824F 64 INC R4

0250 2% SRC _ R4

6251 ER RDR

5282 F¢ CHMA

0253 Bp , XCH Ro 3 PUT UPPER 4 BITS FROM PROM IN Ro
0254 5190 JM8 CcOMp 3 COMPARE Ro,R§{ WITH R2,R}
0286 = 1464 Jz PR4 3 ACCUM, ZERO MEANS COMPARE 0K
02%8  7p23 152 RD¢PRY 3 ABORT AFTER ) TRIES

028K %07F JIME BLK 1 TYPE A SPACE

025C  AE LD RE

528D B2 _ XCH R2

G2SE AT LD RF

638F B} ' XCH R3

08260 %366 JMS PBYTE 3 TYPE ADDRESS OF ERROR

262 40FA JUN - LER
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0264 PR4y
0264 TFeA 182 RF,PRS 3 INCREMENT PROM ADDRESS
0266 TE6A I82 RE,;PRS
0268 4007 - JUN. ~  START 3 HIT PROM ADDRESS 00
026A PR5 ¢ .
026A SO0SE JMS HILO § INCREMENT RAM ADDRESS
026C 1221 JC PRO
026E 4007 o JUN START ? ALL DONE
!
]
]
'
]
FRURBRABBEERO SRR BRRABBB R BB RIBRDPB SR L BRBBBRBOBODILBLIBNEDDOODEBIPBTEOY
R ] : : :
[ READ TWO ASCII CHARACTERS AND DECODE INTO OKE 8«BIT BYTE,
s
H EXAMPLEg *42° > B°, *3Af » °:°¢, FTC,
]
? NOTE: ERRONEOUS INPUT (SUCH AS °WG°, *76°, ETC,) WILYL
] BE DISCOVERED IN ROUTINE °NIBBLE®,
L) :
0270 BYTE}
0270 5100 JMS RTAPE g GET FIRST CHARACTER
0272 50F1§ JMS NIBBLE s DECODE INTO HEX DIGIT
0274 B2 XCH R2 ¢ SAVE CONTENTS OF R2 IN RF
02758 BF XCH RF
. 0276 5100 JMS RTAPE § GET SECOND CHARACTER
0278 50K JMS NIBBLE s DECODE INTO HEX DIGIT
0274 B2 XCH R2 §- MOVE R2 T0D R3 (LOWER DIGIT)
0278 B3 XCH R3
027¢C BF XCH RF § MOVE RF TO R2 (VPPER DIGIT)
0270 B2 XCH R2
027F F1 CLC
027F A9 LD R9 3y ACCUMULATE CHECKSUM
0280 83 ADD R3
0285 Bg ~ XCH R9
0282 Ag - LD R8
0283 82 ADD R2
0284 Bg XCH 23]
n28s Co - BBL RET
!
H
H
H
L
[(EALL 22T I A4l 222222 TLILLLLETTTINLT I FTTTTTELTTTTTY FEYY LYY YY
’ :
[} *B* COMMAND = ROUTINE TO PUNCH A BNPF TAPE
’.
) PUNCH CONTENTS OF RAM MEMORY BETWEEN TWO NUMBERS
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] ENTERED AT THE KEYBOARD
!
0286 BNPFt
0286 S512B JKS LAPR2 y FETCH 2 NUMBERS FROM THE KBD
0288  80Dé Jus LEAD y PUNCH LEADER
028A BNOY
028A DC : LDM 12
0288 B6 XCH R6 3 8XT COUNTER FOR 4 WORDS/LINE
028C BN1y
028C 8177 JMS PETCH 3 GET THE DATA
] _
] ENCODE THE CONTENTS OF REGISTERS R2, R3 AND PUNCH THEM IN
' BNPF FORM,
,
NOTE: THE BNPF OUTPUT I8 PUNCHED IN¥ COMPLEMENTED
’ (N=LOGIC) FORM,
[) .
028 B2 XCH R2
028F BA XCH RA
0290 B3 XCH R3
0291 BB XCH RS
0292 D8 LDM 8 1 S8ET COUNTER
0293 B9 XCH RS
0294 2242 FIM R2, ’B* y PUNCH A ‘B’
0296 8081 JMS T0
0298 BN
0298 Fi cLe
0299 BB XCH RB
029A Fs RAL
0298 BB XCH RB
029C  BA XCH RA
029D PS5 RAL
029E.  BA XCH RA
029F 1248 Je BNG
02A4 22%0 FIM R2,°P* 3 PUNCH B *p*
02A3  42A7 JUN BNS
02A5 BN41
02RS  224E » FIM R2,*N° } PUNCH AN *N¢
02A7 BNS
0247 5081 JM8 TO
0249 7998 182 Re,BN3
?
' DONE WITH THIS CHARACTER = PUNCH AN *F°* TO FINISH IT
) 3
02aB 2246 FIM R2.°F* } PUNCH AN P’
02AD 5081 - JMS 70
02AF  s07F JMS ) S 1 TYPE A BPACE
0281 508E JMS HILO ¢ INCREMENT AND TEST FOR COMPLETE
02B3 {1ABD JNC NUO 3 ALL DONE
0288  768C 182 R6,BN¢ 3§ CONTINUE WITH THIS LINE

0287 5056 JMs CRLF
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028y 428 JUN NG 9 START A NEW PRINT LINE
'
'
! .
)
TRENMBESRHRBERRBRBRERBRRLBBRDE RO RED RSB PRV UBBBVL LDV I VOB G RSP RB B SO LS VL OB HE S
!
’N? COMMAND = PUNCH LEADER/TRAILER TAPE
i
02p8 NULL1
02BB = 5124 JMS EXPRO $ WAIT FOR CR
028D - NUOy ¢ ENTRY POINT FOR OTHER ROUTINES
028D  50D6 JHS LEAD
o2er 4007 JUN START

BUBERBBDRORERRRRBURRBUPBRERORBBGRSRE R RBERBUER LSRR SRR L DD BDRBE BRI DBRBBRY

PR COMMAND = READ A HEXADECIMAL TAPE INTO RAM PROGRAM MEMORY

Mem % vs w w e ve w W

02¢1 EAD?
02€1 5124 , Jus EXPRO ) WAIT FOR CR

‘ 02C3 REDO3
02¢3 5100 JHg RTAPE ? GET A CHARACTER FROM TAPE
02€5  203A FI¥ RO, COLON 1 CHECK FOR RECORD MARK (COLOW)
02C7  519C JMs coMe »
02C9  1€C3 JNZ REDQ j NOT COLON = KEEP LOOKING
02CB 2800 FIN RE,O 3 CLEAR CHECKSUM
02€D * 5270 JMs BYTE $ GET COUNT
02¢F A3 LD R3
0200  1CDS JINZ RED]
0202 A2 Lb R2 -
0203 14FE JZ RED4 y ZERO RECORD LENGTH, ALL DONE
0205 RED1¢
0205 FO cLB
0206 93 sup R3 , s NEGATE COUNT, PUT IN RD,RE
0207 BE ~ XCH RE
0208 F3 cue
0209 DO LDN 0
0208 92 sus R2
0208 - BD XCH RD
020C 8270 JMg - BYT y BYTE 0 OF ADDRESS
02DE  S3F7 JNS 8RO ‘ v
0280 A2 LD R3
021 E4 WRe t PUT HIGH ORDER NIBBLE IN RAM
02E2 5270 JMg BYTE ) BYTE 1 OF ADDRESS
02E4 5377 Jus 8RO
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02E6
02E7
o2es
02E9
02EA
02EC
02EC
o2z
02F0
02F2
02F4
02F6
02F7
02r9
02FA
02rC
02FC
02FE
02rE

0000
0300

0300
0300
0302
0304
0306
0308
0304
030C
030E
0310

A2
ES
B}
Es
5270

5270
5169
7EEC
7DEC
270
Y

1CFC
A9

14C3

40FA
4007

512a
223A
so0e1
2230
5081
2230
5081
8086
42mD

LD
WR1
XCH
WR2
JMS
RED2s
JMS
JNS
182
182
JMS
LD
JNE
Lo
Jz
RED3¢
JUN
RED4}
JUN

Jes WO wE wm UE We W uS W YN

2 EQU
ORG

ory
JMS8
FIM
JMS
FIM
JMs
FIM
JME
JMS
JUN

r2

Ry

BYTE
BYTE
STORE
RE,RED2
RD,RED2
BYTE

Re

RED)
REDO
LER

START

PUT LOWER BYTE IN RAM
READ RECORD® TYPE

GET A DATA BYTE

PUT IN MEMORY, INCREMENT PDINTER
INCREMENT COUNT

READ CHECKSUM

CHECKSUM ERROR

LOAD ERROR, PRINT ‘e°

(24222222222 2222222 2222222122 22t e il iy st ddilzslylllsd)

FOLLOWING STATEMENTS 8ET THE ADDRESS OF ’P2° EQUAL TO THE NUMBER
OF BYTES LEFT ON THIS PAGE, THEN PAGE=ALIGNS THE ORIGIN,

(256=(8 MOD 256)) AND 255

s+P2

EXPRO
R2,%2*

(2212222222122 222 Y RaZ 22 a2 dd itat g s i taadidadislssdld ]y

*EY COMMAND = PUNCH AN END OF FILE (7100°) INTO HEX TAPE

WAIT FOR CR
PUNCH A COLON

PUNCH ZEROES FOUR RECORD LENGTH

END WITH <CR><LF>
AND 60 NULLS FOR TRAILER
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SRUHBBBBBBRBBERRBPESOVHGRDGRRB SRR SRRV BB XU BRRPFRRBRBBRFPABBBBBRRBDEEC LB DR

8° COMMAND = MODIFY RAM PROGRAM MEMORY WITH KEYBOARD INPUTS

!
0312 8UBSy
0312 S12A A EXPR} § GET STARTING ADDR FROM KBD .
0314 suos
0314 5177 JIMs FETCH 3 FETCH A BYTE FRNOM PROGRAM RAM
0316 A3 LD R3 9 SAVE R3 IN K9
0317 B9 XCH R9
0318 A2 LD . R2 t CONVERT FIRST DIGIT TO ASCII
0319 - 50CB JMs HXD § AND DISPLAY -
0318 A9 LD R9 3 SAME FDOR SECUND DIGIT
031C  50C8 JMS HXD :
031g -~ 2220 C FIM - R2s’wf ) FOLLOW WITH A °=°
0320 5081 JMS TO

!

0322 2§00 FIM REs 0 3 RE,RF WILL HOLD SUBSTITUTE DATA
0324  2Co00 FIM RCy 0 t RD IS SUBSTITUTE/IGNORE FLAG
0326 suig
0326 . 509C JIMS Tl 3 GET A CHARACTFR FROM TELETYPE
0328 S0EY JMS NIBBLE g CONVERT TO REX DIGIT IN R2
0322 1233 J¢ su2 t CARRY ON IF NOT DIGIT
032¢c  2C0F FIM RC s OFH ¢ SET SURSTITUTE FLAG IN RD
0328 A2 LD R2 g MOVE R2 TO RF
032F  BF XCH RF 3 AND RF TO RE
0330  PE XCH RE
0331 - 4326 JUN sut $ GU BACK FOR NEXT DIGIT
0333 suz; o $ DELIMITER FOUND
0333 2020 FIM RO, SPACE 3 TEST FOR SPACE
0335  519C JMS coMp
0337 1C47 JNZ sue
0339  7D43 182 rDs 8U3 ¢ SPACE FOUND = DO WE STORE ANYTHING?
0338 AF LD RF 3 YES « MOVE RE,RF TO R2,R3
33c - 823 XCH R3
0330 AE LD RE
033E B2 %CH R2 ) :
033F  5169° JM§ STORE 1 PUT NEW DATA. 1N RAM
0343 4314 JuN suo 3 GO BACK FNR NEXT LOCATION
0343 suU3g _ :
0343 S505E JM8 | HILO : 1 ADVANCE ADDRESS WITHOUT STORING
0345 4314 JUN suo 3 GO BACK FOR NEXT LOCATION
0347 Su4:
0347 200D FIM ROsCR t WAS IT A CARRIAGE RETURN?
0349 519C JMS comp
034B  144F Jz suS 3 YES = CONTINUE .
034D  40FA JUN LER 3 NOT CARRAIGE RETURN « ERROR
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034F
Q34r
03381
0352
0383
0354
0388
0387
0387

0366
0366
0367
0368
0369
036A
036B
036C
036D

7087
AP
B3
AE

8169

4007

203C
7188
7088
203C
7164

7064
co

Fy

89
B9
A2
88

B3

P N W VR S B W WS WE WS WA W

8Usy
182
LD
XCH

XCH
JMB

<A
<«
-3
-

JUN

.
w
.l
»
-

FIM
L23

182 -

182

!
8BR1s
FIM
Lit
182
182
BBL

INTELLEC ¢ MONITOR, VERBION 2,1, 0y DEC 74 ERRORS = D PAGE 26

RD, 8Vé y DO ®E STORE ANYTHING?

RF ) YE8 « MOVE RE,RF TO R2,R3
R3

RE .

R2 :

STORE y STOREZ THE DATA

START

ST A000I0 0TI RAR R AR I 30 00 06 203030 00 30 30 300 4 0 000 30 000 00 0 0000 0 N T MR RN R

TIMING DELAY SUBROUTINE

ENTER AT °SBR2’ FOR 9,09 MS DELAY (WHOLE BIT FROM TTY)
ENTER AT *SBRi¢ FOR 4,85 Ms DELAY (HALF BIT FROM TTY)

1} 9,09 M3 DELAY
ROsDLY

Ri,L2

ROsL2 - \A

y 4,55 M8 DELAY

RO,DLY %5 %{Q \6

Rl vLi g‘,{g" d *
RO+ L1 ‘ A ¥

e
RET YO )
\ ()€ﬂ2;¢1;%7

PUNCH A BYTE A8 TWO ASCII CHARACTERS

BYTE)N
- QL

LD

ADD
XCH
LD

ADD
XCH
XCH

'

’

)

'

;

FRERERRRGRBHBE RSB RERER SR BB RS RBRGBBPRBERBBARRURRBERORGRPECRORARRBIBY SRR GS
$ .

'

)

| 4

3 ACCUMULATE CHECKSUM IN R@, RS
R3

R9
R2
RE
RE
R} 3 SBAVE R3 IN RS

Ht
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036E B8 XCH RS ,
36T A2 Lo R2 3y CONVERT UPPER NIBBLE
0370 50CB JME HXD
0372 - AS : LD RS y CONVERT LOWER NIBBLE
0373 40CH JUN HXD
BERBRRELRBEERNABRBBRR BB EBRE SRR BB R ER BB RERAEB SO ROG R R RNV R BDDRCIRIBBOOW 1

1,7 COMMAND « LOAD A BNPF TAPE INTO RAM PROGRAM MEMORY,

NOTEg THIS ROUTINE ASSUMES THAT THE BNPF TAPE 18
PUNCHED IN NEGATIVE LOGICy ILE,, A *P’ WILL BE
STORED AB A *0’ AND AN *N° WiLL BE 8TORED A8 A 19,

'
0378 LOADI ‘
0378 5128 JME CXPR2 t GET 2 ADDRESSES FROM KEYBOARD
03717 Lot
0377 5100 JMs RTAPE t GET A CHARACTER FROM TAPE
0379 2042 FIN RO/ *B¢ 9 CHECK FOR A *B°
037B  519C JMB coMp \
037D 1¢717 JNZ Lo} g NOT A *B¢ « TRY AGAIN
037F Ds Lo ' g SBET UP LOOP COUNTER
0380 B9 XCH e 3 IN R9
0381 2400 FIM RA¢O ? RA¢RB ® 0

; 0383 Lo2s

0381 5100 JMS RTAPE ¢t GET A CHARACTER
0388 20%0 FIM RO, P g3 CHECK FOR A *P°*
0387 519C JMS CoMp
0389 1C9C JNZ LO4 ’ t NOT °*P°*
0388 Fy cLC g SHIFT IN A ZERO (COMPLEMENT TAPE)
038C L03s
038C BB XCH RB g LOWER NIBBLE OF BYTE
038D Fs RAL g SHIFT IT
038E [-):} XCH RB y PUT IT BACK
038F  BA XCH RA s UPPER NIBBLE OF BYTE
0390 Fs RAL 3 SHIFT IT (WITH CARRY)
43914 BA XCH RA g PUT IT BACK
0392 7983 182 R9,LO2 3 CONTINUE LOOPING
0394 5100 JMS RTAPE
0396 BA  XCH RA
0397 B2 XCH R2
0398 By XCH RB
0399 B3 XCH R}
039A 4354 JUN Loé 3 CHARACTER COMPLETE
039C . LO4s
039C 204 FIM ROs*N* 3 TEST FOR AN °N?
039E - 819C JMs coMp g COMP RETURNS CARRY ON IF CHARS =




#
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03A0
03A2
03A4
03A4
03A6
03A8

03AA
03AA
03AC
03AC

03AE
0380
0381
0382
0383
0385
0386
03B7

03B8

0389
03BA
0388
038C

038D
03BF
03C1
03C2
03C2
03C4q
03¢6

148C
40FA

5169

12m
4007

542C
5177

- e v we we

JZ

JUN
LO6}

JMS

JC

JUN

JNs
JMS

N’ FOUND =« PUT IN ANOTHER BIT

103 !

LER 3 CHARACTER NOT N, P, OR T

STORE s PUT CHAR IN MEMORY, INCREMENT POINTER
Lol § NOT DONE YET » CONTINUE

START 3 DONE = RETURN TQ MONITOR

0QQO*QQG’l‘QGC}’I.*.O.Gl.!l'*&..*’*“iﬁ&il‘*QO’*Q&O [T 2T L2222 2 22422 4]

’M? COMMAND = MOVE A BLOCK OF RAM PROGRAM MEMORY FROM ONE
LOCATION TO ANOTHER, _

EXPR) y GET 3 NUMBERS FROM KEYBOARD
PETCH ) GET A BYTE FROM PROGRAM RAM

THE FOLLOWING CODE DUPLICATES THE ACTIONS OF ROUTINE *STORE®,

REGISTERS AND DO THE SETUP 18 LONGER THAN THE CODE BELOW,

!

! .

) *STORE® IS NOT USED, BECAUSE THE CODE NECESSARY 70 SAVE
'

’

FIM
SRC
LDM
WRR
FIM
8RC
LD

WRR
8RC
LD

WPM
LD

WPM

182
182
INC

JMs
Jc
JUN

LARY

RO, WPMC
RO
WEN

RO,RIORD
RO
RD

RE
R2

R3

RFsMVY ) ADD 1 TO A 12=BIT NUMBER
RE, MV}
RD

HILO
Myvo

INCREMENT HIGH ADDRESS AND TEST
KEEP GOING

START ) $ ALL DONE
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FRANESELERESRBOIRENBERR DRI NEREDBRDIRBEHR OB R R LBBEDERNEBVOHIRR VI DO SR BI RIS
' v

i $T¢ COMMAND » TRANSFER CONTENTS OF PROM TO PROGRAM RAM
1 v
03C8 TRANS?
03Cs  813A JMg EXPRY § GET § NUMBER FROM KEYBOARD
Q)CA 2800 PINM R840 v
¢3cc TROt
03c¢ DO LDM PRMAD 3 PUT ADDRESS OF PROM PORT IN R4
03CY B4 XCH R4
03CE 2% SRC R4 :
03CF A9 Lp R9 4 LOWER 4 BITS OF ADDRESS
0300 E2 WRR
03D1 64 INC R4
03D2 2% ' 8RC R4 :
03D3 A8 Lo R® 3 UPPER 4 BITs OF ADDRESS
03D4 E2 WRR .
0308 64 INC R4
0306 28 SRC R4
0307 EA o RDR
03D F& CMA
03D9 B3 . XCH R3 s LOWER ¢ BITS OF DATA
03DA 64 INC R4 ' :
c3p8 as * 8RC R4
03DC EA RDR
030D F4 CMA
03DE B2 b{d | R2 3 UPPER 4 BITS OF DATA
03DF 5169 JNS STORE 3 PUT BYTE IN RAM
038y 79CC 182 RS+ TRO 3 INCREWENT PROM ADDREES
03E3  78CC Ise RO, TRO
03E5 4007 JUR START
'
H
'
'
] . .
FRRRRBRRRENDERRRBEBBRRBERBR BB ERGBRERBBEERBBRV SRR CEDRPRIPHERBARUS VRO 2D
’ .
1 *1° COMMAND = INVERT MEMORY
)
03g7 INVRT}
03E7 5138 Jug EXPR2 9 GET LOW g HIGH ADDRESSES
03E9 INVOY
03E9 5177 , JNS FETCH 3 GET A BYTE FROM PROGRAM RAM
03ER A2 LD _RZ § GET HIGHeORDER DIGIY
03EC F4 CMA 3 COMPLEMENT IT
03ED B2 XCH R2 s AND REPLACE IT
03EE A} LD R3 3 S8AME FOR LOW=ORDER DIGIT
03Er F4 CMA
03F0 B} XCH R3
03FL 5169 Jus STORE 3 REPLACE IT IN PROGRAM RAM
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03F3  12E9
03FS 4007
03F7

03F7 2000
03rs 21
03FA €O
0008

NO PROGRAM ERRORS

N ws e o w8 8 wo w8 e W W

Je INVO § NOT DONE YET = KEEP GOING
JUN STARY 3 ALL DONE

HERBRBRRRRBRRRRRBRRBEBRBPRFRRBRERELRBBRSSERRRRRBUR BB LR ELAVDRRBBRRB IS

SRO JUST SETS UP PORTS (ROM OR RAM) O FOR 1/0,

Chos w» wp ws W W wn W -

RO} ’
FIM RO,0
SRC RO
BBL RET

HEREREBRBIRDRBERBRBER VBB RS REBERBRBRBRBEDRRBURDR AR S RERRGBEBE BB VRS ERR S

FOLLOWING LINE SETS ADDRESS OF P3 TO THE NUMPER OF BYTES LEFT
ON THIS PAGE,

3 EGU (256~(s MOD 256)) AND 258
END :




& LA

; . .
. ’
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SYMBOL TABLE

# 01
BLK ooTr BNO 028A BN{ 028C BN3 0298
BN4 02AS anNs 02A7 BNPF 0286 BYTE 0270
CMDCT OOEA COLON 003A COMMA  002C COMMO  (O18E
conp 019¢C CR 000D CRLF 0086 p1o 0202
DIt 020C D12 021D DISP 0200 DLY 003C
EOF 0300 EXO 012E EX 0132 £X?2 013F
EX3 0187 EX4 0159 EXPRO 0124 EXPRY 0§2A
EXPR2 0128 EXPR3 012C FETCH 0177 HIO0 006E
HILO 00SE HIO0RD o00OFO HX0 00Dl HXD 00CB
INIT 0000 # INVO 03E9 INVRT 03E7 JK 0163
L1 0361 L2 0358 LEo 00DA ILEAD ooDe
LER 00FA Lr 000A Lrx 005A LU 0377
L02 0383 1,03 038€C 104 039C 1.6 03A4
LOAD 0378 MONY 0017 . MON2 004C MON3 noyF
MON4 0023 MOVE 03AA MVO 03AC LA'R] 03C2
NIO ODER N1t 00ED NI2 00FB NIBBL O0OEl
NIBS 00EO NUO 02BD NULL 02B8B PO 0000
P1 0000 p2 0000 P3 0005 & PBYTE 0366
POLY 00C7 PRO 0221 PR 0223 PR2 023F
PR4 0264 PRS 026A PRMAD 0000 PROG 021F
PTDAD - 000¢ PTRF2 0162 PTROF 0160 PTRON U188
) PTSAD 0004 PULSE 0002 RO 0000 Ri 0001
R2 0002 R3 0003 Ré 0004 RS 0005
Ré& 0006 R? 0007 R8 0008 R9 0009
RA 000A RB 0008 RC oooC RCTL 0040
RD 000D RDATA 0002 RE 000QE READ 02C1
REDO 02C3 RED} 02Ds RED?2 02EC RED) 02FC
RED4 02FE RET 0000 RF - QOOF RON Vool
RPTH 0111 RPTY 0118 RPTR 0108 RTAPE 0100
SBR{ 038F SBR2 0359 SPACE 0020 SRO 03F?
START 0007 STORE 0169 sUQ 0314 8U1 0326
su2 0333 843 0343 8Su4 0347 sus 034F
SUs 03%7 SUBS 0312 TBL 002A THREE 00DO
TI 009C T10 00NAS TI QOAF TIiX 009D
70 0081 TO} 0086 TRO 03CC TRANS 03C8B
UNEGL 01A7 WEN 0001 WPMC 000 WRIO O1AA
WRY{ 01C2 . WRI2 01CA WRI3 01Dt WR14 0104
WRIS 01E8 WRITE OfAS
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